INTRODUCTION
In a previous paper (Boursnell, Baronos, Briggs & Butler, 1972) , it was shown that the concentration of zinc in boar vesicular secretion and seminal plasma was positively correlated with those of zinc-binding substances, such as total and non-dialysable nitrogenous components and citrate. The correlation with these nitrogenous substances was particularly strong (P<0-001) in the seminal plasma of individual animals and there was evidence that these associations were independent of the zinc-citrate relationship. The correlation between zinc and the nitrogenous substances suggested the possibility of a strong asso¬ ciation between the zinc and one or more of the proteins present in these fluids.
The work reported in this paper is part of an investigation of the combination of zinc with some of the ligands in these fluids, particularly the proteins and citrate.
MATERIALS AND METHODS
Seminal plasma, vesicular secretion and epididymal plasma Seminal Speck, Moulder & Evans (1946) as modified by Mann, Davies & Humphrey (1949) . Ergothioneine was determined by the modification of Mann (1964) of the method of Hunter (1949) . Amino acids were detected by the ninhydrin method of Plancot & Han (1969 fig. 1 .
In an extension of this work, three seminal plasma and three vesicular secre¬ tion samples were fractionated using pH 7 (phosphate) and pH 8 and 9 (veronal) buffers. The means of the rather variable recoveries of zinc from the column fractions were: vesicular secretion, 91%; and seminal plasma, 81%. A small percentage of zinc in the samples applied was located under the excluded Protein peak; the mean values observed were slightly lower with vesicular secretion (pH 7, 1-7%; pH 8, 2-4%; pH 9, 3-1%) than with seminal plasma (pH 7, 1-7%; pH 8, 2-9%; pH 9, 6-6%). Further comparable tests at pH 6 (phosphate buffer) showed complete recovery of the zinc in the low molecular weight peak.
As mentioned by (Miller & Golder, 1950 (Kendall & Stuart, 1963) . The variance ( 2) of the curves was also determined. The skewness coefficients, all between 1-0 and -0-9, are small and randomly distributed. The influence of the 'tails' of the peaks upon this coefficient is extremely great and it can be stated that the zinc distributions are without signi¬ ficant skewness. The effect ofzinc-binding ions on gelfiltration The peak broadening at higher pH values prompted an examination of the effect of phosphate added to the running buffer. (Mann (1964) showed that phosphate (2 µ) is a normal minor component of seminal plasma.) The use of universal buffer (Prideaux & Ward, 1924) had revealed a different disposition of zinc at pH 9 from that given by the pH 9 veronal buffer (Miller & Golder, 1950) . Additions of phosphate (and borate, separately) to the veronal buffer, with adjustment to pH 9, produced a marked and erratically distributed in¬ crease in the zinc contained in the region between Protein and the low mole¬ cular weight peaks (Table 3) . Corresponding reductions were evident in the zinc content of the low molecular weight peak. This was a quite different phenomenon from the symmetrical tailing of the peak described above.
In In further experiments, one high-zinc (70 /ig/ml) seminal plasma was dialysed at room temperature against changes of a low-zinc (13-2^g Zn/ml) seminal plasma. Eighty-seven per cent of the difference in the zinc contents between these two seminal plasma samples was shown to be dialysable in 44 hr. Vesicular secretion (zinc content, 126 µg/ml), dialysed similarly against changes of the same low-zinc seminal plasma, lost 83% of all the possible zinc in 48 hr.
Comparison of the rates of dialysis of citrate and zinc from seminal plasma (1968) . Samples of Protein obtained from Dial and of the low molecular weight peak from a seminal plasma gel-filtration fractionation were also tested but no activity was found. In these preparations, the pH of the buffers was never less than 4, well within the range of stability of carbonic anhydrase (Keilin & Mann, 1940 Boursnell et al. (1972) .
After gel filtration at pH values ranging from 4 to 9, almost all the zinc (94% or more) was found in the fraction which contained known low molecular weight components of seminal plasma and vesicular secretion, e.g. ergothioneine and citric acid (Mann, 1964) and amino acids (Niwa, Mizuho, Takeda & Ichikawa, 1952; Cegielka, 1958; Johnson, Pursel & Gerrits, 1969 (Boursnell, Briggs, Lavon & Butler, 1973 ) on this possible partition, which may well operate in many other biological fluids in which zinc is present in excess ofthat accounted for by the known zinc metalloproteins and enzymes.
